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(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5'-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution. A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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£&£o WWae^SflUB-T 3£i£<0--3 ^"^ PCR( Polymerase Chain 
Reaction)&#*fI h tlX ^ S (Science, 230, 1350-1354, 1985)o PCR 8st±, in vitro 

x^w^ts* £ x. s £s & v -ft £ l x m& < iSffl £ nx v * a . b & u pcr & {3 

yyAt**8©SI»tc^oTs lJ&ffi^S(SNPs; single nucleotide polymorph 
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ism)<DMtfrWi.B£ftr\,^ 0 7' : 7'(^-(Di&miPnz SNPs %$ft&dlZWtMt 

zzuz&^zmzmmbtc snps (omm^mx-^^o tftti-h. frm%.$m 
ct -o x T-icMfaMM?'j©*^£*n s c^t^o 

UPCRCfcOTfcJU ^3&*-lKoTffl«a'&fi63&»fTt)nTL*-3fc«^t:tts *© 
£riJWjMU»©fi*6©ttS t U T«tt UT » o fefi* * 4* S JKH ft S o SIS 
£8, 7-7^ v-©*iBti3»t5 1 tt*©ffiit©*"T?ttx PCR*Ktffcl|iW-rS 
CfcttliU^^fcftT^So Ittfot, PCR * SNPs ©tfcffiMffl-f 

-%V1J-#&2&<toWt&tfttmb&R<b£toX^Za (Ligase Chai 

n Reaction, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
s), 1993, 51:9, 821-6) tfttfJttfci:& SffiaLtfctfUTUMSr* 2 o©rD 

^otv^^o »WJi*E9iii t #iEi/a^»^K:tt2o©rD-^fta[ii-r*iifc 

tt-eSft^©-?, 3i^fi£tl©«WW««E?iJ©^i:*So LCR 

L fcffiffifS fc«f"E £ ©^dfcaftffidlP^a tftS-i:*^ PCR ?£ Is) tlHS 

n& dna *• u * 7-HfT?3te*-rsxg*jp^«fStt*afe#-ra*«6*»«^*nT 
m&ttmmzmmt LxmMm%&m*ft'Dmh*®mr sda& 

(Strand Displacement Amplification) [Proc. Natl. Acad. Sci.USA, 89, 392-396; 1 
992] [Nucleic Acid.Res. ,20, 1691-16*96; 1992] fcnf &ft3;&&t>»] e>ftT^£«S 
DAffitt, ^1»J03' flBtzfflffiWftr^-f v-^^jg^i: LTffiffiBteJ* 

*ff -5 * fcs 5' indie 2 **)©«(##£ s t zmM mm Lw^mmm^m 
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CfcttStflnafcjftlftUT^S* 5*0PJO2*||fflJ^«ffet:^fifc$iifcffi»jBfcJ; 
oTB^(displacement)^tlSc:i:*^SDASi:l^«nT^So SDA&T-yu 77 

& to % , «|f H (C«J:oT:^fc^^ti5->v^ tffflM«^figOie^ t & S 3' -OH 

s t u t seat u t &©$Miir/#© as! 1 1 fs*j %£tiZoZ<D£oiz mmt 
pcr&t? t^ot^tii* mscffim * ^ a t u & » 

Tv7<D^m-z&ho ffl^5#jis#*t«fcoT2*«i©tair-ei±&< = s' 
?©#a (-rftto*.-^©^fc*{tow»f) zftotz&c -fio$m&&mffiib 

ufcw-n«&e>*^o zotc^, miz&zmmmmtxwoimmt&mti: Steffi 

ofe*Jffltt»JIS$tiSo ifecro^^Tt^^ r7>y7*®gBl*#oTHS 
fco*S<> ;jP^.T> *»©K^JfcSDAfc4Jfcffl1"Si:*fcfcJu ^*ns»*®4» 
ic^ y * #A©fc K>®£JIB&*SiftiBai |W| DJIAI!*iJ##£-t 5 Rrt&tt£S£ 

fc«ftfi*ffl»* ; FSfc-r3ttft©»*£tSfcl'"^ NASBA(Nucleic Acid 
Sequence-based Amplification TMA/Transcription Mediated Amplification i£ 
t^BF^n^J^^T'feSo NASBA tt, fflftRNA SttSi: UT T7 7o€-^- 
Sttibn U fc 7" O - 7*T DNA # 'J * 7 - H? t <fc S DNA £ fT I \ dJtSMfc^ 2 

oro-rt 2 u Mf-s 2 *n dna lt t7Rna * u * 5— t? 

C «t5<E3?Sffto*T^*© RNA SJgffi-f 5£Jfc^T**S(Nature,350,91- 
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92,1991)o NASBA 2 DNA 5 Mfcl^ < oA>©iD&£ftX;fIftg;fc 

tStf, WP$©T7RNA**IM7 — tft«t*te3ffiJtett«»Tf3ttff-rS« UfrU 
igfe^gpjk RNaseH, DNAtfU^ — tr\ * LT T7RNA * 'J * =7— Vt^tzfc 
m<DmM<DMfr&tD&ifi&mt&ZZt1?e>, SDA tl^SCn^ h«Dltl±^J 

c*i&©&tt©#K£jftEi&£ot\Tx ftRtt-Pn* hftHtefc:**;: 

fcfc;Lfcfx RCA(Rol ling-circle amplification) i:P?«n-S^^T*lix H!ffJiMS12 
?'1©#£TT*m- h'Dy^ro- ^(padlock probejUffiMWaJfiSiB^J^JU* b 
ifel#£© DNA *MffiLZ&l$,Z*% t&7jk$ntz(?aul M.Lizardi et 
al, Nature Genetics 19, 225-232, July,1998) 0 RCA T"fciu 1 &(DJr U =f 7 * b 
tf^ K©5' *$ii;3' ^^LCR(c^itS^ro-7"^«1--S^^«ji©^ 

u p< 7 sja^t)* s c c ct o , m mmmcDft&Tz* 7^y->a> 

3fo So 

3' -OH ©flW&fcl^SHfcftLTtiu 3'*«fcKH8±©Jfii!iE0JC«fflWfc 
12 ?'J ft ft * x * *g T- 7- £ > ;u - 7* * Bl& £ S # & & *fl "C & § ( Gene 
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71,29-40,1 988 ) 0 Z(D£? ft^T'tWI/-^^, i#*«FSfc Ufcffitt«^ 
PCT/FR95/00891 fl£> ffl»W&**EW*«JlSbfc*J|ll»^t?|g-«j±fcT=- 
(base pairing)SfP^UTB^»T(^-|i±T'lia^lS^^«fi£-r?>X7 : «j/7-^ 

5 3'^^&^Ut$K^(EP713922)^§o i©a#f**«gp^ 
^*Wft»ft^J«Si&ORriH4t:*^T*±^© PCT/FR95/00891 t|sI^©Pp^M^ 

*^Oo Sfcs dna eo»s!i:fiie»av^*a«**r7-fv-fcb 

^^Htiia NASBA Lfc#&©^^;uJ#lf KJfofc;fcv>Tfci\ 2*11 

*'J=f7*l/#*-Ka**Jffl£*iS (ftH¥ 5-211873) 0 U L d ft <5> fclU 111 

3' -oh (Dmm&jftmii&ZR!mtt2>t)(D-cittei^ 0 mtzftow io- 
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510161(W096/17079){3j3^Ttt> RNA * U * gfc «fc oTfef^nS DNA ^ 

m&mmznx^&o z^mxit, ena-,©^^ Mkfr^mk^ommz 

»JBe»V^Stt*H«-r § d ttf-C £ 3M©£Jt2;&s MOT;: ©£$£&£ 

«k -5 £ffl I ^fctlttv &*I1© 7*5 -T < ^T-tts fc *. tf SDA 

©«fc a fc^flfcBj^fcJB: 5 3' -OH S fctotmtfljiCSE^S^tfS^^nSo 

*C-C*J6W#6tt, M©T7*P— 5 L fcttSofc<^ftSftje^?) 3' -OH© 

C tt 3 ©M£fi£#i££ Jfoffl U &tt»0«MS£8u «t 5» IFC eft h ©# i£ * prm 
C 1 } WT©x*g£^tr l *«j±fc««IW*<aaiiB9!l*«SESt:JH6*nfctt« 
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a) K-8U:CD-SBF 1 ciZT^tSiii^l^SiiF 1 ft 3 5 *SSilc|ifi 

Mi$ f 2 c * £ tr ^- 7- ft ^« -r s z t &X' § 5 mm ft # * 5 is 

b) F 1 cC7--;i/UfcF 1©3' *J»ft-&rtje^fcbT«l«l(I^J*ftff"5X 
S 

c) W2 cKffiTO&iEW^&SF 2 ft 3' *SSfc£fr*-y J**!/*^ 

Kftr--ji/^-^, cnft^^i: LT«s&fflra«£/£E*&fttt&t-s* 
u ^-5— tft«ks«n«i^i«ftfifoT, iab) -c^sftfefflffigaftsgrr 

d) XII c) TfB«l*iiJB*^|g^™fc)ftofc«M«lfc*ttSffiiltO«* 
Cfflffift&IB^Jft 3**JBt$trjK'J3r^l/*f-KftTr:-;u** % ^© 3'* 
«ft£j££j££ LT«M»ffl»«-&J*Si6fttti«t-r5sKU^7--BtJ;Sffl 
M^fiRftff^T, ifc) T*£$£ftfcfflMliftS8lir£i*§ 

-0±©3'*iffi{c#^E-rsMR n?&D>R 1#R 1 c izT 

C ioTttUS»|g^Rrie*fl«R 2 c *£fc;w-7jW&*s*ft.& C 1 D fcffi 

X2 :^OHWiJS}|o«OffilffliaX2 c £ffiMttftiS&K?!lft# 

X 1 c :«^©JfiaiiB5y&^ott»K:*tta««X 2 c©5'|l:ffiltSil 
X 1 cfcftW&CEb«£K9Jft#o«fli 

sen fcffi«©»iSo 
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i) S«X2AifHF2^!), MX 1 cft&t$,F 1 cT-;fc£ C 3 D 
C53 x|M iii)©igS^^^Rlfgi:-rs^ftg^R2 froxfl iv) 

t^itsF 2 colt 3'{mz7~-)itz>7> l ?*-y?'C?-,&£?fmi(D 
% m iz £ it s x*i i v ) -e t u fc to© m 1 3' m t r = -ji t % 7 * 9 

»Sje2Vx MM h U >i?i>J/-©T-e*fiDB«t:ife5 C 63 £«©#&<> 

2 c/R2) ^ (F 1 c/F lfcefctfR 1 c/R 1) 

«fSi& SMYRNA -Cfe 0, x*i ii)£«f*£ffittlft£fft&&«^gMR 

C9) ifcCXgSfilOiB-r^tC^S l*H±C«tt«&*&EW#£Efc:il 
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a) VMwt vxmzm^Xs %n?ft*mmM£fflffi&)&i&mimfre>tez 

43 W X tft^fz 3' * Jg t fflffl fa & Jt *1E9U ZMZ-fzb<DX&Z> 

(11) SCXJIC) fc43tt**U:J:**b**l*S£^j&£LT£-ril 

CI 2D liA) fcSW-SflFSa* C53 tgB«0*i*t«I:^T^fij6*iifc 

C9) K82tt©i8«l£iSo 
C 1 3D li^fi««fiffJ©#ST'T?«IB«lfflM«l^figSi&4fT-5 CD* 
fcfcfc C9) fctBtt®;&i£o 

c 1 4D niiiiftHfiffl^^ ^ >x& % c 1 3 : izmMois&o 
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*n^.s m%<D/\-<(7i)m;zm%Tz> ci 6) £iam©#&o 
ci 9 d mm^mmm^ttTx c 9 } ~ c 1 5 ) £g2®©u-f ^©m 

£ & * H s imfflO) >s 7 ± )l \Z &r5 V n X WAEU&&Jffll1f& D Ac if o 
fr*M%T2> CI 6} fcta«©#&o 

C2 03 ci6D tsB«©ttm*«st«toT*«<aaiEJii©*s*tta-i- 

i)HFS!fc ft F 2cSX2ctUF2 c © S'flHtttgf* F 1 c 

£X 1 c 5 C3) izmmnxv^-zzv*?- K 

*©«8fc«ffifl«j&Jg£iB?!l££ir;a- U =T* 

ft F 2 c© S»«F 3 ctffiffiWfcJfi 

iv)M&£!©«1*«£$£jfo*/B&?-S DNA * U / £ 

£Lxsm$ntz®mm£&tfz>&m<DmMR 2c4X2ctuR2c®5' 
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C2 3D SfcfliftDWfcJilT®5**£&* C2 2D CSB«©*s/ ho 
vi) i)0*»J:J3*l/2|-?- K*^mjejSi:LT^fi6^n*:fflffl«lt*»5ffije 

(DMHR2 c(d ym£tiLWtzmuR3 cfc««toa£Mai*8o*y=f 

h*o 

C2 4) (2 1) ~ C2 3} fcfBtt©v>rftj&»©*y ht. SfcfMjC 

*v ho 

i!£«-f 5o iMns^^ta:, *BH«iJa!fi*E5u©iiit:;i/-r*^fia-r 
im miM<Di&& mm utozztiFczzo w^<d tz^mmm^ & must % 
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SfS« (-fftfe^F lcMlc) (D|g(c3 , fffJ{3fea-rSMMF2 c 

R2c) t^mmzmt^mm^tso 

*oife<PI-«i:Ji3liB3?!ICiD^.Ts F2C7r-;HTWM«i:&i) 
ry'-jij ii N a»*»7 hv>-^';«v^©ifiaiJ(cl6^<«**f^t:j:tj-c 

^§2 ^tiM^^-r s^r»(5i«T"$> § 0 
^ciot^ns i *«±fcffi«iflfi&<aisiBw*»SEi:fc:atsufcti[» 

V h-rt^Ilfe^^U^ K^x t^^>^^H>i/>CDcfca^ 
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U ?• K S§## £ ffl ^ S c: i: <fc »K 4««n? & ft 
T?*5l*ll*m^oSI#ft:i:-radi:#-e§5„ Mfcd05fefi8«Jttx DMA tft 

3**J»fcPl-ia±©-aPF 1 cfc7=-*«£fca«T?SSfiBttF 1 SMx. CI 

§mt%0toffimtW]s-7WMmizftLx%mz%i&Ltz®M (2#^) # 

C t&S&ttie * H x. T t > & IE 0 , <~> MIR "f S d t &"£ § S » 

C *IT S © & S l \ tt 3^©DNA^RNA«§P * ftfc 4) <OX & -a T * , 
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xmrnftrnttnix^z, v xmzm~m±(D-$F 1 cc?r-;i/t5c 
z%m&. ffitteftmzk-oxmzzttfxgZo ^-ot^m^L^^mmiz^ 

XZ(Dffim*5-Z.2>Z£tfX%2>o 

t*l3^*«B|t*^T^*;t 'J 3? ^ ut^ Fhfciu 'J>&< £*>WT©2 
«X2i5J;i;x 1 ctXffil%$n, X2©5'«:X 1 c ftmmz htz* V 

X 2 : #£©Jt*ie?iJ£ftoM©MX 2 c £Mft&it»ia?'J£ftoM 

x i c iftfevmmmztt'Dmmz&tt ^mnx 2 s'flMi&Bf srax 

<D®%Ltt$.z>mm*Mmt %o *ftW(b&i&i5mzm^xmM<DMtitizifom 
siz&s ft%.e>i&mmztt^ mm tit, mmm, $>^>^mm,Mm^mm 

mwntbftttz^x^z, fo&\,>mm\&mtteWMiz$>z>tmzMnktz>o m 
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mm zw^fr c t « % m t \±, mmmmx 20*^^05' m izitmt s m 
a»o-5ooJi«^©e(ift^LTaa«-rs«k-5K:rs©*»a*b^o nts 

U '&tzft'<2>&E,7--Mz&Zj\,-7<DBJ&lzi8^X, D fcfcg 

EbT^*»£fcttS*u>tt»0;i/-7©»j£*ff ■5fct±*;fljfc&3<!r-2fc 

tbbtlZo bfc#^T£ DM£ b< mi$X2 c#£XFZ<D 5' mtztiLmtzm 
MXlctammifi. 0-10 0JIS, $^i:Ub<ttio~7 0iiS^5 
&5lzWlMtZo fcfcCCDfttfttX 1 c^X2^ft^S^U^5, ^ 

e w fc ^ ur t = r s ^ t ^ * a JiitEw fc w u t *M« ft E5U * * ^ tr 

So 

«tOTX2Mtfx 1 cits mmzmmtzztteimmLTmsztiZo 
fts^tt* b*pj#oja*Eyutftiioflj«>tf»5o-eftnii, su^wtpio#* 
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2o©£#4ftfc-rfc©&jfti*-tS 0 bfc#oT> ^©My^tf-^&fbfc 

a *©?»*;:*:* -ess, ztz, i&mz, ®mm&i&&*ffi&&iiinbm 

x If 7 o ^ 7 s * * > t> U v y ( bromodeoxyur id ine ) £ l> o ^{SHfc-C* * £ C 
*T-£5o *«f!il:^5*U^^U*f - Kfcfcx 5 ©*fc&1\ 

ff^d^^TfSSSJKOHS^^Oo lWCIi> 5-200 JMS, iOliKtt 

10-50 &mttZo mm&wji®m&&Rj&*fm?z&to<D-$v* : ?-'e 
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mm<D&oteffiA&m£[s^ffi,mtLzM7sk£tiz>o cicif^u ferns 

Z> &ffi( W095/0539 1 , Proc . Natl . Acad. Sc i . USA, 9 1 , 6644-6648 , 1 994 ) & T* tb £ . 
*S£t$©'J#> KT?*»UT*S* dft£M<fb7t^>©£o&*££7S-h:f- 

*<j«$afcft5o #&£ftfe£m»c*ru-t> &n#iifl<j**g*3S*\ &avM± 

iMSWC* ^ T ffl ^ 6 ft 3 »S ^ r> MUttx *M«£tf©» S! ft -5 ffl©*£ 

»**i*-rso »gafc:ffi«iwJ5:Jfissyij*i#offiffli««±, asc^-r statu 

ffltt«fcUT£fifc3ftfctSfcJu t UTflMfe-f K!:^^, oi!), 
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k#-e$£«X 2 fcX 1 c£#^*i^ft3'*i^5'«£M£ 

x.itmmmM^mmm. una st*y*5— K4«B«if s^n*-^- % jfes^ttu 

RNA V*^ — tf#B»*S^n^— *-E9J*EB"*"*ifck *»WO^J*5feJ* 

z. ft h <Dtt Bftft & ±M^iE^U (i ^ -f ft *> 2 i: & o fc i§£ t Hfllf £ © "C * £ 0 
Ufe^t, l*f|©«* J ;u-7'^ffMbTv^i:#{cii> eft 

SIB^J £#ofi k b fcttfiR C ft o ft t ft £ t #>T «S6"T S « 

m&s.mtmwLZ ft s «t -5 1 M-r a n & s ^ t* t % z. t & qjt tx° $> s » 
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*Y (05t*ttSFA) «U £-fX2 (F2t«i) «i:ft»7r 
-)l L®ffim&}&<D&ti t & 5 o EI 5 (I £l^T t± F A i: bT£j££nfcfi 
iW7^^-r7^Y- (F3) fr&©*|:»«£j* (&i£) £<£oTg&£ft N 
1*01 (0 5 -A) h&^TV^o ff&nfc«H«fc»UTSfc«»«^ia*ff 

cotsias-AoffliiafcUT^fiS^ns^KcDS'^JBfflj^ti, 

fcJ:S*U=r7^i/^l«t:ffi«i1«i«e«SE5>J*i*Oo *«BJ3©*y^ 

^^i/^K(±> 5' *«a$^tc««x i c (Fictfli) fcieuuiwi*}* 

oc^f>, 30^^n»0 3'*^g|5^(i€Offiffil2?iJX 1 (Fl) 
SSfocttftSo El 5 (is R l*je^ii:UT^$iifeffiW«i*«7'«>^-7 , 7 

iz&^x y*mftwi&&ttt&G&^m%:#Mtftzb, 3'«cdxi (fd 
m-m±(DX i c (f i c) aB*»sfcufc#ftE*;tfa 

tr (EI5-B)„ ^UT€© 3'{B!|(3{ug-r2»X2 c (F2c) £i^#i§£r£# 

fcfti^Hrt ura-To do;u-rtH:*%iiat:«t u 3? >? vm- k©x 
2 (F2) #r--;i/u cns^jejst-rsffiM^figtffTtons (0 5- 
b) 0 9G&&ffi$htz&§!*®w£tz®nm&ffiBij&<D&mw, m 

*b*3&n*ftffiEtt&iffc:«J:^T l*«C*nfe»^ ^fc©2*IIi:(i^?)-r(c^ 
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offlMIB^Jft^yCs #^Pe^(intermolecular);afoJ; D &7>?l*l( intramolecular) 
(D)fc**t5im *n^n^-«P'3t?7'=-;i/UT(B)OttffitS50 

t% Mc*neri#i#^-3ocD(D)fc(E)*#*.So ztit><D5.m*m*)Mtz 

*.TV> fci^^WftSJfofcftSo 
tc5^H5-(A)ott**^arsfc»c*±Ht±i;»ti^«*nfc**i«*i)> 

IB fc u ft wntf ft e> ft i^o :®xf')' rtiffiic© ^ffiiz i o set #-e 

7^v- (F3) £aiCfl|j&-rSo £07**-75-fv-*ajfcjBj&fcLTBI 

B&s©ffl*t££j#*flM£-r s * u * ^ — t?c j; -o x mmmisWLitfxz. a, 
-r s c t i -=> t s - ci s x <Dfcfo * m^i^rxmn^^ zztwx* 

Z> o 

-r7-fv- (F 3) ^^cD^ffi^gi^ixSi^s^feSo ***«ft*IStt-f 

So Hfcflfcfciu ii#2~5 0{£ N M£U<(i4~l 0 7^ >f?- 

7? j ■v-omMUmClm)*! >i— 77^7-®X 1 (F l^R lCfflDf 
JiOTiJ: t> <5 < ft 2> <fc -5 CMStSu tCio T-a$c,<z># -< ^ > 7£ □ > h o 
-;U-TSCi:^T-t-2)o ffttotu (7^^-77^-F3 : F 3 c) ^ (F 
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2 c/F 2) ^ (F 1 c/F 1), »SV>(± ^-/mWZ. 

^ (X2c:X2)^(Xlc:Xl)t*$5, ftiidClT* (F 
2 c/F 2) g (Fl c/F 1) tVtz<D&s F 2W\'-7®ft£.T--frt?> 
iH5tCF 1 c/F l®(DT--)lZftt>-&Z%:tt)X-$>Z>oF 1 c/F 1P^© 
rr:-;i/tt^rtOS(6«i©7f«5feflflKJtt«t tUtH*****^ Up L «fc ») 3* Ul^ 

- a 7" 7 >f v - © IS St t * u T t) # it f ^ * "C * 5 d 4: £ S -5 * T- ft v ^ c © 

^i77 >y^r> ^(contiguous stacking) i: npfcf ft ilftf jfoffl-T 5 c i: 

■C8fti>*'JJ?fi/*f h** s 2*fI^{3^-rscii:{CctoTT^-;i/^ 
Rrt6£ft*J&fc"C&3(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1 992 )o 7^^-7*7 -f v-£ F 2 c (X2 c) WW***, 

#iftTJ47 , =-;nf*av^j:-5ft:»ffl-br*<(!D'e»6oid-rntfx f 2 c(x 

2 c)#T--^Uci:§£*jgtoT/''i7*-r7>f v-©r--;i/AJqii6i:«c5 
©T\ «CF2c (X2 c) <DT=.-)\s&mft,£tl2>ZtiZteZ 0 Z.<DWM 

F2c (X2c) S^oiiii*JRNA©i^l;li, H&S#r£fc X *) 0 5 - 
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R l&fa&tt1i£'£>tf*Sm%tf.Mtte2>o -fftfr^K F2£RNA<DF2 cC7r- 

RNA £ U *tt^> DNA/RNA 2 RNA Cfffl 1" 5 U * * U !F— If £ J; £ g| 
MMmizX^XfrMttltt. F 2^e>^U^DNA(il*||^^5oDNA/RNA2* 
tl©RNA£MiRft£#J$tSifll?tc(;is RNaseH-£\ -g|5C[)?tM^**ii^T^ 

75 v-fc i S$(g&£*T? d £ X £ So c^^a^^^cD^r-S/iS 
m&$f£f SC£:#T'££o ttat>h, RNA Mtl^ ^©F2c{3T^- 
3F 2fr£©*llffll^ Mt^0 3'{BiJ(C{£[g-r5F 3 c %T 

&«i^t>-a-Tfflv>T*.^^o ei±cDj:^fc N rna %mmtbxmi(Di%im& 

?S££*i U M-^SflirStS Bca DNA U p< v— t? o & DNA * 'J 

p< 7— tf 4#J/B UT*k RNA frhom 1 © 1 **^K©£jEft©*fce>1\ 

imam*mmtt%fcj&*m-®mmizj;L^xfto zt&x-g Zo 

efts J^±O e fc^^S^^(iHuH3U^*-X7 , 7^ v-i: UT#^0D«ii^jto 
* ©£*Ufflf 5 C £ (3 «t o T> **l!BfcStf ft;* U x- v/ a > £ * tc h to 
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o £ *^J&lWc£^Ty\ jgyfB V^-X LT, C 5 J £ J; 

iR2c^X2cl:U RlcSXl c fc-f 5# U =f 7 * utff- J*f*5 0 CCD 

SB«&£fc«>ifeEi-0 3c«-3g N iratats. 

X2 XI c 
FA F 2 F 1 c 
RA R2 R 1 c 

r 2 {i f 2 577^?-^ bT-&m£nzmffimiz$$iti%>{£M<z>m®K 2cc 

ffiiW^Ml^JtfeSo F 1 c hR 1 ctt^ft-etk F 2 c&J:tfR 2 c©^ 

n*nT«tfctea-r5ffija©«*E5U-eft So z zx f 2 - r 2 ^©^fctfctffig 

t*-aTAK WM^a DNA* IM^— e©^fi6i6^{c*«c#-r5A*. 
Jfaia^-Ctt lkbpgjK©g^7?*oT*)+^fc:^A»prggT?fc5 0 J: Jlftft 
fctt, BstDNA U * ^—VZm^tzm&s F2/R2c 800bp, H£ U < tt 500bp 
WT©:S&T-&ftM0i££$£ftS o M&V<t9fr1tft5 PCRT'fcL fifigfl: 
* h 1/ * C J; 3 #$«&©(£ T <^ JSSiB^J ©£$&* £Ttf3i:£ftT^So 
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zirmmttezmmzttLTF a<df 2 zt 
m&m® (H5) £mm®Rfoz.mtte^T^2>omi<D(2)z*F 3tLX7-- 
Lxmmmm(Dffiffim&j&*ft? dna * *^—exfio ztiz&r> s 

(4)X R 2 c #i&^#^#Wt6fttf«l£ ft ^feku^ U ^ v- 
tlt®RA/!p*R 2 c/R2(Di|fl^t)-B-T-^--;H-?.o Ctl^^^^-T 

zmmm-smiz. FA<D5'mm%x$>2>F i ctMsgR^^T-fftonso 

mmm^w^xmmm^^noztizx'o. RAz&f&m&tLx&f&zntz 
mmm&wmznzo z\(Dtzmm$hz>m®m&. RA^s'^t^FAM 
mmmmtf 3' *jgc<£g-r s 0 

ftSB^JF lA»#S-TSo F lfciU E-fl^rttM-SsF 1 c tzM-VtHZT =—)l U 
*Mt«£j&&*8!**o 3'*3S8 (F 1) #[§J-$(±tf)F 1 ctZ7--;\,t2>ilZlZ. 

u t n tz mmmiz, nu y *w t * h t rtai ft t ft s . 
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W!)^-M©l^^S«i:<tt)ifttmi:?--;i/t5o z-5 

E*j#&sfc«i^ftfc«i&ttifc* hffiMM^ tmtkt. *®m u *© 3' 

i^-rg|i#t7r-ji/t?.©[±tt:R2 §<ix.fc^ U =f 7 ^ u**- p (-ffc 
fo-fcRA) 

^-rSC^J^-CSSa'^JBR (EI3-(10))o C©3'*iBRlfc*|^-B 

OR 1 clCTx-jH.tfflii^^^tS. ^Ts Z<DRfc<D F£R*tofr 
fr^ntfs H2-(7)T?jeST^SSJ(Si:rau-p»-5o L£#oT[H3-(10H3^ 

ftfiH3-(io)tsst-tt»ipe)ii*&-rattRo^«fij6tts ccst^ti 
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«B&£fifcfiJ6C «fc 0 RT«l«tttfiS £ * 5 fc> 3" U 37 7 YlfT 

^jgRSJfB * ti £ £ £ (c <fc t) s £ J: v >«MiSi6 a 
©T* -So W±® J; -5 K U 7*7 4 v- £ UT*»«ilfc*3 < * U zT7 * 1/ 

F2-F1 (F2c-FlcK SfcttR2-R 1 (R2 c-R 1 c) ©JISiB*! 

fefcx.«EI3-(9)T'tt. 5'fltfp£ (R2-F 
2c) - (F 1-R2 c) - (Rl-Flc) - (F2-R2c) fcH-5«#T? 

KS-&fiJue^i:UTF2 (SfettR2) fr&IM&U *fc^Tg#© 3'*JB*£fifc 
fe&ttZFl (JfettRl) ^^©^tt^teJ^UCcfc^TM-r-S^^dil 

U*^l*fc#»IBfcJ;S#ij:J**WaJ-*-KFA % fcitfRAfc/fl^fco UfrU 
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mbzmmffi&mrtfo boos vxvko)\s-?*m%-$%tz®>v> z'xmzmzfr 
a k «t otMsiJ& u tii o xmmftmm&w&x * & u„ 

&JI**»6n FA^RA<Dct9&$jii£l^fc;f U^^l/^f- Ktt % 

j; v r a ^ r s tftssai w & t&mmm c *r u t & b 

FA. 
RA. 

*J:tf7 , «>^-7 , 7'f V-R 3, 
• «gftM©ffi*iSS£fi!S£fT-5 DNA 5— te\ 
•DNA*''J/5> — BCSStftS^^Utf - K 

tttt, fcfc*KillPfiJfc(Tk)felTt:ift«'rSiii:tf»So -*ftfcl»JWia&(Ti)ttx 
iSJg & & S ft t tt f ^ § fiJESIfeffl 1 © - o 7f ft S o »S 1: f 
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mmfflm<D&&TT*'ir?o mmmtbxit, Tris-Hci^©*^^^*^ 

C»)SS^o*0^^ £ ii Z o pH Mffl-T S DNA U ^ =y — fc? izfaKXM 

(DTT-M-r-Sdt^T^SoMt^^-r >(N,N,N,-trimethylglycine)^x 
7)l*)]/T AJMte, ^© isostabilize f^fflfc «fc oTMB&3Ms©l6l±fc 
fet^feSo ^^^>{i> EJfctt* 0.2-3. OIVL SfSKttO.5M.5Mgg 

#^££^Tteu -a©EJ&#ttca*©ft#©(im$fi&£$# UfcttJKT 

0^<©««t«t^TSj^©iifT* I ft!iiw*nrv>si:^"5ifc{±N 
z <d&wl z ite ^ & n ©&m tc^jffl -r s c: t #-e # i> o t * «■ a 7 $ * 

-7^ T-*ffi^Sfl8«fc;|3^Tfc^ £©7£*-77>f V-2«x #&ffl© 
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TV^So -rftfo*>4II©;tU =T7^U*^ K£££ft5 6««#&MDfc:*j&» 
J7^U^KfiD3' 3fc Jg, 43 ct MIS i: ft 5 X 1 c M$© 5' » 

^fAt^ot^omfeSlMi SNPs <D£o ftitfis^SI&Jg^tofcfltfr 

ES©jlg£2:ft S* F©3' *«Stt3£ (MtB#&^chft£^£tt 

5* *JHf*i£) CfflS-raJ:-5t:ia!ffl-rs©Tf»S« ffitt«©£fiMS;SlfcftS 3'* 

5» n % ©7? 5 * v y £ t * X feting ft til ii® § ft V >o ISHIift £ * * t 

y A»Ja«RJBS»S«I(c«iai| U ft£ft£BIEifeft|gjR£: * tz *> ? Z. t lz ft So 
o* 0*»Wfc*^<tt»©«MIKJtettH i D^fiME©»V^ttatE5!l©f-x «y * 

fSJS-eiiSSJSS^ff oT^S PCR&ft ir-CfcMW^bfc < l^'J^T'&So 

x, 77j^-yj^-izmmtzimmftteMM&mmmz£Kmr. s*&© 
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m£.*&Wtz&tl&, F3 (mi-(Z)) ^R3 (02-(5)) X^btzT^^- 

£©£8rCti\ F2c/F2B8, R2c/R2Pl s Flc/FIB, *UTR1 
3c/F3B8, &5tffcR3 c/R3IHfc)U ^ft^*lF 2 c/F 2 fc&tffc 

m iz & u X lillfflMI synthes is ) £ mm ( ampl i f i cat ion ) £ \,\ -5 fflfg * 

3'*i^(c|Bl-ii±©-g|SF 1 ct7r-;i/t5ii:iJtt5W 1 * 
H*, £©M££F 1#E-«±©F 1 c lZ7--)UtZZ£lz£-oXs 

&&^m%m®F2c*3wi-7*B&tzz£&x-zzi&ffimm&, 

W©fiS&«mS*-e»So d©«fc-5&l*«tt»fck ^©J^fcMJIfcg^ 

5'- [^-fT-^ctltSiiXl cC7_-;bt«iiXl] - Dfigftfg 
^WIBfttt»fcft*^-^daE«|] - [flWJXlc] - [MSiKiffiMnftG 
5>J*fifO««] -3' 

A) *£tFRl cfcffittto&ifiaSEM (r^?-RA) ©2«M^fflic1-i)o 
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^T-FAiiRAOPITH:. MX1 c/Xl ©IB^fcJI&S&^-f Stf>#li£ 

mmo 3' Mtj^^^n^^o 5' ft ttmmt st-^x'-fak 
zmmmtz 3' ^mm^m^tis vmoifcjfc&mbmz L^mmt LxmLtz 

oxi&§yM£«Mift&H£^?-£ - fc J; o tM© 3' 5fe^(c;i/-7"^ 

tz tZZX. U A*-* 7*7 T-f^KD^JPM^^EMteHm-r £$'J KiMSfc J; 

x. mmmsmixfobm^frhrmtzztizteZo s*(ttit:H:Mii:it 
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tB«Lfe sda fe<DMMiz&-3 < & s mmt^^umm^mmizx^xmm&o 
tzmmm % 35 izm& t t^mm t ft o r ^ -s ©-^ *m 

Z ttftJR&ft £ «t 5 2 #t£©tU$r#£ fcft^J;-5fc:7^l/ ifffiUS ft 
S <t 3 dNTP t> Z «t 9 taBat Lftttft&ft £ftv\ 0 

'J 71-* 7*7 -f v-fc: ENA si? U * 7^07"D^-^-*jfA LT£ < d i: * 
■CSSo SDAffi&J&/BUfcft©JK#fcPI#fc: N 0 6-(D)Op^^^Cl 

©rnt-^-SSltS RNA 7— Ote^fftotiSo 

^^©tftm^Rrte-CftSo ^f-W&rnvt h\ SYBR Green K 25S^tt 
Pico Green ft 2 fclBftM'f U-^-T^SIMoMTt* 

a^ti?*** ^©aotftm^ttPCR^ojfeffl^^jt&nT^s^x v 

Ht»^T!s 1«5S©DNA^U^7— if*ipJffl-rS©*»WiPJ"C*So - 

©«©dna^u^7-h?k:{± n WT©«t9**©* s ^i^ti-c^So gst, cn?, 
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Bst DNAtf — tf 

Bca(exo-)DNAtf IM5>— tf 

DNA * U p< 7— tf I <DZ V J t> • 7 7 ^ > h 

Vent DNAtf U tf 

Vent(Exo-)DNAtf V^-- tf (Vent DNA tf 'J p< 7— tffrfcx* V7 7 u^— 
DeepVent DNAtf lM^~tf 

DeepVent(Exo- )DNA tf U ^ 5> — if (DeepVent DNA tf IM v — tf £ :n £ V 7 7 1/ 

T— tf?S&£l&^ 

$29 7 DNA tf IM 57— tf 

MS-2 77 — V DNA tf U / 5> — tf 

Z-Taq DNA tf U * 5>— tf (^MjI) 

KOD DNA tf * e>— tf (3g#iSIR) 

ZtKbCDBM®* X% Bst DNA tf U ^ 5— tf ^ Bca(exo-)DNA tf 'J ^ 5— tf 

Vent(Exo-)DNAtf U ^ 7-^(±^S^rStt^fttiSJg^»«^iix. Ac^T* 
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W^W(single strand binding protein) ioTfSJi^nsc: £ 

jb^ibtlTl^Paul M.Lizardi et al, Nature Genetics 19, 225-232, July.l 
998) 0 C©ftUS£#3PJ3(;:;fofflU 1 >^?n*ffi1}\\TZ>Ztlz£^ 
X m®m&J&(DlS.M%)% * m&tZ>Zt1$X'%%otztZ. f£ Vent( Exo- )DNAtf V * 
1 *II^^>^^Mi:bTT4 gene 32###jT*& £<> 
3' 7 ^ 1/7- fe?rSt£ DNA U ^ 7~t?£8u ffiii 

Lfr U DNA # U ^7-t*Ci5 3' mM^<Dl&m<DttMZs RVM»*-e A 

if^ot, dATP tfiot iia*«-anbTt»ia*fcfte»ai^«i:"5^ 3'* 
$&<i(D&m&kT!ffl]&?z&o&mm*mviirti&&^o fusions 

f3 3'«* J fct;t^UTL3;oT:£K dft^MbT blunt end 3'->5' 
3L?V7>?UT—Vfti®.*mm?Z>Z£&X>gZ>o tztZtt. ^^©VentDNA 
/7—V&Z(Dffi&%ft-OZtfr<os Vent(Exo-)DNA *'JX^~ te*i;?g£L 

Tfljffl -r 3 - £: £ £ t> s - <Dm&* M-f s a t &x % % o 

*%W(Dtzib^ fflmm&jmy^j^-tbXs &%u\$mm<D7 
u bx&w<z&m(D*v zi?vv*?-Ys mmm&i&cDm'Mtftz <jntp % 
mmt^m^mmm^m^n ? dna ^ u ^ 1\ mm&m^umr^i^^^ z 
mmwL. miz&mizfc ^x^mmB'A^^m^tz^z^m^mMmxmm^ 
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d £i"C <fo So 



m#g^t&s.zi:#Hj3ft£nSo -f&;b*N fflM^^MiB^j^©^^^- 
cffot, v^;u£^MTsM«mm#&^&So fct^K^t^fe 

frS<fc-5f3, ;i/-7-(i7*^^ v~©r^-;u*«Rlflfe&igSE3»JF 2 c (X2c) 
t, F2c-Flc (X 1 c) <DM£lt&t&&305im£"Cmi&£tiZo F2c 
-F 1 clll (II^]C«X2c-X 1 cR3) ©1B?iJ«u ^M^lT Sl&« 
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U*«W!t i ^Tf#Sd £#T*#£ 1 *«±tffiM«j«:lfi«ia3?!l3&»S£St:aiS 
<*ftfett»HU fib©* 'J J 7*1/**- K#JS£#)B£-rSiifcj&*-cg3£tt0;b 

b\ -£©BStcEi£i-sc.fc#^* 3*'; :J7*i/:*?- K©»t±«iiB*nSo 
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^mmizm^ is yi-jizmmi-zz £&■?%%<, 

m 3 Kftmnm & 1 1 ^mmo^mwM^-m 8 )-( io ) & T^-r^iaT-s 0 
eg sou *»wfci*aawftJB<io-»(A)-(B)*^r«iAia-?f»5 0 

0 *«!WfcJ:S*aiW3&:JB«0-»(C)-(D)&^-r«tSia-C*S. 
®7(±x M13mpl8 ©JSKjE*ffi*>J£*s(*S, *U ^7 ^ 

Ji^iayij <o\m w& & fa -r m x»$> z> „ 

0 8Bu M13mpl8 *»Si:UT#*IJI!fcJ:3 l*«C^atJ:oTll 

e> nfc^rt*© Ttia — x usiffl^s * mtwn x- * § „ 

U — >1 : XIV size marker 

U — >2 : lfmol M13mpl8 dsDNA 

V — y 3 : target & U 

ei 9 lis mm xt# e>tife*^B^(c j; s^sg^sjsso^^s^is 

U— > 1 : XIV size marker 
U-> 2 : H»© BamHI v^<b#J 
■l/->3 :M««©P¥UlIilifls«l 
1/ - > 4 : JRHftl® Hindi 1 1 ffifctt ' 

01 0tt, M13mpl8 *m%l£\,X, >*iDfcJ:S*«l!8© 

t <t o t ft e> n fc r if p »au*»®is* & t 'w-nxft s 0 
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bb£s -21 itmm DNA (DWL& 10- zl mol £H-f 0 
Ell 1 (is HBV S*©*RWiaa£iB5!Jt:iJWa> ;* U d"7 * K^M-T S 

0 1 2fciu M13mpl8 lzmfrZ£titz HBV-M13mpl8 *mmt LT#$gBJ3(c £3 1 

I/ — > 1 : XIV size marker 
l/->2 : lfmol HBV-M13mpl8 dsDNA 
b — >3 : target & b 

U—>1 : 5A^7y-^CDHindIIItBfli»>T- 

2 : ^M^J 1 ©SJfc^figftJ 
1/ - > 3 : » 3 OS(S^«9 
Bll4tiU rT*&SM13mpl8 #$BWK.fc5 1 

So ±fctKjfcl$|g 1 n#P B l TttSJfc&IS 3 IRFS©«g^t?» So 
U->1 :M13mpl8 dsDNA lxl0" 15 mol/tube 
V->2 :M13mpl8 dsDNA lxl0- ,6 mol/tube 
I/ — >3 :M13mpl8 dsDNA lxl0- ,7 mol/tube 
b->4 :M13mpl8 dsDNA lxlO- |8 mol/tube 
l/->5 :M13mpl8 dsDNA lxlO- ,9 inol/tube 
b->6 :M13mpl8 dsDNA lxlO- 20 mol/tube 
b->7 :M13mpl8 dsDNA lxlO- 2, mol/tube 
U->8 :M13mpl8 dsDNA lxl(r 22 inol/tube 
U — > 9 : target & b 
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U — > 1 0 : XIV size larker 
01514, gg©#B* %£Xmmfc&&m(target)£.tt-rz&m&<DtiLWm 

M: lOObp ladder (New England Biolabs) 

n: ffn&u (mm*) 

WT: M13mpl8 l fmol 

MT: &^%l$J$M M13mpl8FM l fiol 

J**S#£«E*J©MHf&&^?-ElT*So 
Ell 8tt % inRNA*^-yy r £ bT#fgBJ3{3 J; -5 1 *£tt&®&J££&£ «fco 

t t# 6 n & © 7- # □ - x m% wm © & $ * * f ^ a t* & 5 0 

Mi3m P i8 zmmtLT, i **±fcffittw&a«Eai#»sfc3i 

Kg#nfe«K©^fig*^*a^fco imifer^v-H:, mi3fa, mi3ra, 

M13F3, ^ UT M13R3 © 4M*e& 5 0 M13F3 £ M13R3 (i, ^Ji^fr M13FA i: M13RA 

s-^fifce^ t vxm <b ntc m 1 ©«£ a&-t ztztoo-rt?* -7=7 4 

So *? — ~7 : 7 4 v— (i M13FA (&30&M13RA) «t 0 fc&fr & ffiff 
£h&S^£7*^ v-&tf)T% M13FA (*3l\ttM13RA) fcRgrr3««C3> 
7^ *a7* Z*y*>7MML%$m\sXT=.-)\,t2>&olzmitLtzo£tz. 
M13FA (»5^ttM13RA) ©7^-;i/#ilft#J{;:£EC £ <£ -5 Cdftfcar^-r T- 
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Oflt Jt W * WttTtltftfeo * tzm$)i&mm ( target ) (C ft? z> &w$,v> 

7-7^7- 5' «!©«** / 3'|iiJ©M^ 
M13FA M13FAC«fcS£j**H*fll©fS#Flc iiPID 

/M13mpl8 ©M F2c tffil 
M13RA M13RA{dJ:S^MiS©^Rlc fcPID 

/mi3fa \z x z&mmmmaftft R2c k:m 

M13F3 M13mpl8 ®fg& F2c © 3' 08 F3c 

M13R3 M13FA tc<tS-&^fflffl}«©fS«R2c © yfiJCRatS R3c fcffifl! 

uCDi^/^^v-Cctot, M13mpl8 ©M Flc Rlc iz^tz&ffimt 

j££ 8c© fc tb<DE.fcffl&m SWTt^to 

£jft%HJ$ (2 5 4*) 

20mM Tris-HCl pH8.8 

lOmM KC1 

lOmM (NH 4 ) 2 S0 4 

6mM MgS0 4 

0.1% Triton X-100 

5% K(DMSO) 

0.4mM dNTP 

800nM M13FA/IB?iJ#^ : 1 
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800nM M13HA/ie?iJ#^ : 2 

2oonM mm/mm^ : 3 

200nM M13R3/IH^J#^ : 4 
^-y^h :M13mpl8 dsDNA /IB^JS^ : 5 

fiife : ±BB£j6i*£ 9 5 °CT* 5 ^HaiDUft U * y b £ £ 1 #$i 
Lfeo fi*6***7k±t#b^ BstDNA — tf(NEW ENGLAND BioLabs)£ 4 
U « U 6 5 °CT- 1 «Wfil6**fto EJSSSL 8 0 °C 1 0 #Bg-C£i6£f?jt b 

f?l«MC±£;&bfc, 

iEJSB©fitS : ±IB£f&i£© 5 //L (3 1 #L © loading buffer £M U 2 %T 
#D-*4rVl/ (0.5XTBE) Sffiot^ 1^ 80iV bfe 0 fl^lMX 
■?-jj-tLZ, XlVUOObp ladder, Boehringer Mannheim Sl)£ftffl bfco etcM 
SYBR Green I (Molecular Probes, Inc. LZ$&%mULtzo 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target & L 

■9"^ %Z*<DXt 7 fc3fefi N £ «fc yc y ;n*|f (2 ^ £ tlT ^ * V > ^ > K b 
tM*'ii?nfco fit>fX©M> 290bp, 450bpftJe©^*> Ktts 

^n^n^ftwo^jafijfefcjiO^fl^nsa^Tfft*, entire : i 
ifckvuzftm szwrnvm^: 13 (i3-(9)a5gniwiii) t 
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fee 

u feilt- & s z. t &mfex § s o 

Hitm ©KlfctiUS 8 (200 //L) 7-;i/U 7iy-^»ll x*y-;u 
ftT- A,£tf o TUBS! bfco COrtT^^IalliX UT 200 //L © TE «A¥ U 

10M fcftJIKSMS BaiHK PvuIK £ <fctf Hindlll X%MM 7°C2I^M 
itVfco ffi<b%)&2%TJja-XfJl (0.5XTBE) Jfot, 1 mm, 8QmVT?mM 
iillfe.^t'f Xv-^-tLt, SUPER LADDER-LOW (lOObp ladder) (Gensura 
Laboratories, Inc. ») 4&fflLfco i*it©^;^ SYBR Green I (Molecular 
Probes, Inc. )T?JfefiUT«ft*ttBUfco *S£ti:BI9 fcaVtfcfc&Tifcao =&U 
- >fct*0 It > 7*;kc L X ^ 5 o 

1. XIV size marker 

2. JRStt® BamHI mWto 

3. M»©PvuII 

4. MM© Hindi 1 1 

3> ie?!l#^ : 1 4, : 1 5x £J:t>WJ#^ : 1 6*¥fcfli£i*ftSo 
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BanHI 


PvuII 


Hindi 1 1 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 




101,177,230 


56,237 


142,147,161,170 



(ll,15;BtlgT*£&^) 

mw&te t ^ ^ z t m$ ntz o 

fgW>%.foffli$ 1 ^(»t# 4 Xbetaine: N,N,N,-trimethylglycine x SIGMA)^Dt 

M13mpl8 *m$lt\s, KftWfcXZ 1 $iI±£^#£fi&JIgEFiJ#£Sfi$i££ 

77^?-li, HS(6^1-e^fflUfc*CDi:l°lDT"$)l)o £g£! DNA 10' 21 mol 

(M13mpl8)^ m&ttmtLX7k*m^ 0 iiOtS^^Oil 0, 0.5s U 2M 

0 ilJt c & £ J: -5 £ in x. fc o £ j&tti§j£ SWTfcSto 

£j£ttfij£ (2 5/iL4>) 

20mM Tris-HCl pH8.8 

4mM MgS0 4 

0.4mM dNTPs 

lOmM KC1 

lOmM (NH,),S0 4 
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0.1% TritonX-100 
75 -f V- : 

800nM M13FA/E3»J#^ : 1 

800nM M13RA/IB?iJ#^ : 2 

200nM M13F3/IB?iJ#^ : 3 

200nM M13R3/IB^iJ#-t : 4 

r :M13mpl8 dsDNA /IB?!J#^ : 5 

HBV Mfc?<D$Mm*mfr&/otz M13mpl8 dsDNA ZffiMt IT, MHJt J: 
£M©£j$#&£SJ>£o nWtt&mLtzy^j HB65FA (IB^J#^ : 

6), HB65RA (iB?iJ#-f§ : 7), HBF3 (1B?|J#^ : 8X ?bT HBR3 (IB?U#^ : 
9 ) HBF3 t HBR3 tt, ^ti^ti HB65FA i: HB65RA 

UTff *>fttzmi(DtemZW%kTZ>tzisb(DTt;?-7'7 4 So 7t>*?- 

7^T-ttHB65FA(&SO«;HB65RA) =t b&frbmMm'&J&(D&&tt£Z'< 
£75^ HB65FA ( & § n & HB65RA) tl?lt5»:3>T^2 

77, **v*>7M$k1tmm\.X7--)lt%&7l l zm\Ltzo HB65FA 
(&5^&HB65RA) <D7 --)imW9tttttZ.mz £ <£ ? iCCft v-i§jg 
^^<aS/&Lfco M13mpl8 (c*fl^£i;ft£ HBV fcffl^t -2>$«^J^^-y * h 
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ISjnj ( 430bp ) £ IE?'J 10l:^Uc o 

HB65FA HB65FAfCJ:S^ffiffilI©M^Flc iilejb 

/HBV-M13mpl8 F2c tfflffi 

HB65RA HB65RA fc «fc S i^f&MiJi© MM Rlc N D 

/HB65FA tC «t S£jft*B4AM®f|J(tt]l2c tfflttl 
HBF3 HBV-M13mpl8 F2c © 3' fflKSMg-T 5 F3c Cffiffii 

HBR3 HB65FA (I J;^iW^| R2c © S R3c 

;©«t^r7>f7-CJ:oT, HBV it ^ «D gfi ^ IB 3?'J $M ^ 5i ^ 
M13inpl8(HBV-M13mpl8)©M^Flc Rlc £t>fcSM£*0ffifflft&jtt&fi8l 
F2c ft^tr;i/--r««E5U*^T?l*«l±'C*Sfc«ISl//t«ttA»^ 

1/ - >(±^©it > 771/ fc*fo6 LT v \ £ 0 

1. XIV size marker 

2. 1 fiol HBV-M13mpl8 dsDNA 

3. target &L 

mm\ tnWz., target tf#4t5tJt©^ <£tf>rX®^> h'©7^- 

ZLT&J&WmmZntz (U->2)„ IS^X©^>^^^ 310bp, 
tf480bpWi£<7)n"> Kli^ft-eft. *iEJi&t «t 0 fl^nsilf* €k 1B?'J# 
«§: 1 7£J;t>'iSSW§ : 1 8 © 2 ^mttK Xtf-grf 5 c , SfcA^P 
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igfitSIB^J(target)yS&oT**IBW*ll*SRll6Tf»Sc:i;* , «IK*nfc« 

#ftTT*OSJi£ii© 5 ul \Z S Zti^ti 1 /zL (D alkaline loading buffer 
U 0.7%T^n-^y;K50mMNaOH, lmM EDTAJSteoT* 14B#P^ 50mA T*€fi 
^i&bfeo ^-fXv-A-tb^ 7A^7 7»-s;oHiiidIII?gftBf^ffi 
fflbfeo fckl&&©y;i/£ 1M Tris pH 8 T'^ffl^ SYBR Green I (Molecular 
Probes, Inc. )T?&fiUT&«£tegUfco lK^I±0 1 3^to §U->ttUlT 
©if>7Vi/Cttj5SLT^So 

1. 7A^7 7-y©HindIIIM«fW- 

2. f&fcfll 1 ©SJfo^liSfc 

T-fcSo (U->2), H»J4 (l/->3) t 2 kbase 

X § SfSBT"'J>& < 1 4) 6 kbase Et±fc V> S d fcaqaJIH Ufc„ iD^T^ 
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tzo 9->f y h-C&S M13mpl8 dsDNA 4 0~1 fmol U 1 ftH&J: 

bfcoffcKPJl illslfiltCx 2%7 ? ^fP-xy;i/(0.5%TBE)T'mM^I&USYBRGreen 
I (Molecular Probes, Inc. <fc DMfcfit^bfco W^Xv-*-tt 

Ts XIV(100bp ladder, Boehringer Mannheim) Ufco Ml 4 (± : 
KftttlBl'ttlBU T:S«5^3Wt^lfeo &l/->fck *©^>r;i/C 

1. M13mpl8 dsDNA lxlO M5 mol/tube 

2. M13mpl8 dsDNA lxl 0 16 mol /tube 

3. M13mpl8 dsDNA lxlO-' 7 mol/tube 

4. M13mpl8 dsDNA lxl(r 18 mol/tube 

5. M13mpl8 dsDNA lxl 0" 1!, mol /tube 

6. M13mpl8 dsDNA lxl 0- 20 mol /tube 

7. M13mpl8 dsDNA lxl 0- 21 mol /tube 

8. M13ipl8 dsDNA lxl 0 z2 mol /tube 

9. target &L 

10. XIV size marker 

^Jffiffi]7 Ml (;HORi-r->3» 
(1) M13mpl8FM (££3!) OttS 

y<3> r DNA M13mpl8 (BtSK £<fctF M13mpl8FM (MSO 
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t^fco SSST?ftSM13npl8FMOf^Si{±x LA PCR™ in vitro Mutagenesis Kit 

£fitfgbfco FlfcttCOEMfcJJTFfc**. 

: CCGGGGATCCTCTAGAGTCGdB^iJS^ .19) 
: CCGGGGATCCTCTAGAGTCA (E8I#^ : 2 0 ) 

(2) 7*7 -f v-tf)x1f^> 

ifflts^^v-ii fa r^-r^-oFic^® rawest gus 

•CEJtl® j|«t ft § <fc -5 C LfcogHOttBs £ «tOTW^*E5>J( target) 

( 3 ) mtiBLfo 

M13m P 18 (SSI), M13mpl8FM (Ml!) £Mf3LT, WTJ^t 

m&mmffimrvj-?-' fey t FAd4, RAd4, F3, R3 

SESiHiMifliT'^-f v-- fey h : FAMd4, RAd4, F3, R3 

#7*7 >r -?-<D&mm,m&sxT(DM u t-& €><> 

FAd4 :CGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 
GAT (E8I« : 2 1) 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (IB^!J#^ : 2 2) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAC (IBSWf : 2 3 ) 

F3 : ACTTTATGCTTCCGGCTCGTA (E8I#^ : 2 4) 
R3 : GTTGGGAAGGGC GATC G (IB^J#^ : 2 5 ) 
( 4 ) M13mpl8 ©«^^^©^ai 
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D2W 3.75>uL 
10X Thermo pol buffer(NEB) 2.5 fih 



2.5mM dNTP 
lOOmM MgS0 4 
4M Betaine 



20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM <NH 4 ) 2 SO„ 
6mM MgS0 4 
0.1%TritonX-100 
400 juM 



4/iL 
0.5/zL 

6.25/zL 1M 
M13FAd4 primer(10pmol/ / uL)Xtt 

M13FAMd4 primer(10pmol/#L) 2/iL 800nM 
M13RAd4 primer(10pmol//zL) 2i±L 800nM 
M13F3 primer(10pmol/,aL) 0.5/uL 200nM 
M13R3primer(10pmol/^L) 0.5 fih 200nM 
±M 22/uL 
±ESJ*«[t:^-yy h M13ipl8> M13mpl8FM 1 fiol (2>al)£»U 

*C#U BstDNA *'J^~t?(NEW ENGLAND BioLabs)* UL(8U)ilDU 6 8°C 
*fctt68.5'C-C l«JHEJfc£«fc« EJfcfik 8 0°C 1 0 frm? &J&*W±LUV 

0 1 6 HmtXo £,FA 7*7 -Y T — t. l/T»4iffifl) FAd4 4ffll>fc SHU 

B^soiifSisao^aswfcflMiytt^^nfc, fa r^^T-^ix 

^HSffl© FAMd4 %m^tztg&s »£S©ili!£:fc®^JRWfc**JFii* 
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tftffl-e * s - .fc tifco 

Hflfefl] 8 mRNA %#—tf y b £.L £MMEM 

*->fy bttemm* mRNA fcU"C *««C«fc5«»©6l**aStt» 
fe.^ybtftS mRNA Wi &fl£#S#Ui (Prostate specific antigen; PSA) 
ft L fc«T' * ZffiiLmffiMfofc LNCaP ceU (ATCC No. CRL-1740) £ , # 
SfIt$#i£tt6ifilMil§l*K562 cell (ATCC No. CCL-243)ft N 1:10 6 
~100:10 6 T"?I-£U Qiagenft ( K-f SO © RNeasy Mini kitftffll^T^RNA 
ftlfttBLfco MCiffllfeT'v^T-ll PSAFA, PSARA, PSAF3, ^UT 
PSAR3 © 4 liT'SSo PSAF3 PSAR3 «\ jxW PSAFA t PSARA ft 

uTt# e» nfc m-vmm* mmt s it an t t> * -r? v--c & s . 

PSAFA(&-5^(;i PSARA)©T--;i/#{gftlft£&^S£? 

PSAFA: TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG 
(1E?>J#^ : 2 6 ) 
PSARA: 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(iE?!l# 
2 7) 

PSAF3: TGCTTGTGGCCTCTCGTG (E5U« : 2 8) 
PSAR3: GGGTGTGGGAAGCTGTG (I2?!J#^ : 2 9) 

T'^'fV-rofltJg^&^ftJUTC^'fcftfeo £tc. Um<D mRNA ftu-h'lT 
S DNAJgSffijajMf S&r^-f V-OffiBH«N *«fcVWIRil* Sau3AI© 
Bft&ttftHl 7fc^Ufco 
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PSAFA PSAFA C <t 3 -£f&*§fi$|<7) Flc ^fSIU 

/tl&OJfiSlE^JcD^^ F2c (C^M 

psara psara t «j; ?>^^iiii©^fei Ric t m D 

/PSAFA £ <fc ££/&teM©^ R2c £*gjf 

psaf3 m&tf&mmmo&m F2 C © ywcmg-r a F3c mm 

PSAR3 PSAFA £ «fc S I^JiMiiCDM R2c © 3'<B»J (C ^ 5 R3c fcffi 

( 2 5#L40 
20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH„) 2 SO, 
0.1%TritonX-100 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA 7*^^ "7— 
200nM PSAF3 & PSAR3 /^-fY- 
8UBst DNAsKU*^ — M 
100U ReverTra Ace (TOYOBO, B *) 
5/Ltg ± RNA 

±X(DWLft&&±XW&Ltz 0 *H»t**^Ttt mRNA ( 1 *£) * target 
£ LT^£©T\flnMt££J;oT l*8fc*3X«ttTg-C»5o£Jftlis 65°C 
T?45#lfflfTt\ 85'C, 5#T% £j&£#±£tffco £jfc»T«, 5aiL©£J&* 
^2%7^D-X^ot ft&ftcft U SYBR Green I T?{$ttt} Ufco 
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&m*mi 8izmto l^T^ltV^KC^tTVNS, 





Bst 


RT 


LNCaP M 


1 




+ 


0 


2 




+ 


10 


3 


+ 




0 


4 


+ 




10 


5 


+ 


+ 


0 


6 


+ 




1 


7 


+ 


+ 


10 



8 ^->6©£Ml//L#£Sau3AIT-vmbU*:*>£> 

9 l/->7 0S^l^L^^Sau3AI-e^bbfe*)© 

10 1M X V— ii— lOObp ? V— (New England Biolabs) 

Bst DNA# U -X v— fe\ ReverTra Ace 1**1 l^ils iiifgjitl#t# 

^ftfcfrofc (P->l~4)o i^^©#^#4TT»(^ LNCaP Ef3#tf) RNA # 
#£-T3^ ^ljltJ#t&m£ftfc ( U — > 5 ~ 7 ) 0 100 77f®W K562 M(3 1 
{SCDLNCaP^^OWJttlRNAT'fe^tlinlHgT-^ofc (b->6)o iiM4%l&N 

h«©iH^Jt$,Sf&JM^»Sau3AI-r"^bUfci:Cl5, 
£*££©Nftm3yfift£ft;fc (U->8, 9)o 
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ts^j:iaot, i *«± t trass fcigssai S3 jg«t$ ntztewmm 
^ 1- s * ^ ^ * ffl k t - ^sb^* e> ^ * li^ b «f *^fi6 u» 

fc©3 , -0H&{fc*&f£!Bg8l£fT5o -7J N fio 1 3' -OH &&%ZMMt 

C * tt § * U 7 * u *7 K tt, 2 o (DMm L £ MM#a£ff if* 0 (3 £ 
g£ ftT I ^ i: § 53 fcfc D K)T *#8»!B t «t 3 fc to© 7*7 v - £ t 
T*l61-5o u®3i:^ ftgte©«8(3*£<Sift?-3„ fcfc*tfPCR-CBu 

tt i S C ^liggtPK" ^ SoCOM^^Jffl It SNPs SSlr^iE-C 
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x*mw*mmt%m-&iz&, Bca dna tfo^-p^MW^rSttt 

tgB&M© DNA U p< 5 — e?Sttfc###o DNA U ^ ^ — fe* £ftjffl -f 5 £ t lz 

x-ox, £X(Dmmfcj&*%-<Dmmiz&-ox'i7? ztttxg &o zoi^ta^ 
x$>z>o Ltz&x, xmMizxmm&mjimt. ?zYcD&iz&^xt>m\£ 
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a) l^-H±®-8IJF 1 ciz:P^-;u;f 3£fc#T*£5M$F l*3**J|ilfc«f 

c^mf i#f i cC7--ji/t§oi:taoT, i&gttm-ei&Pimft 

b) F 1 ctT^-;i/UfcF 1 ffl LtliiMStTai 
S 

d)igc) ?n&£n^Mtti&&ti'^mtte^tzffiffimfc&vzi£%<Dni& 
izmm&ittmmz y^miz^ts^v^^u^^^T--^^ z<d 3'* 

M^^^ff^T, xHc) ?£$«*ttfcffi*ill£B«-t5xg 

2. lid) £$$e^#Sff*$R 1 c t7--;i/f S£ SIrJ 

fcgBtt®#i&<, 

3. 'J>fc< i:*WT0 2o©B«X2*J:rFX 1 c fcTM*|jft£*k X2©5'ffliJ 
X 2 :«f3e<D*i!IE3»J*«ft)tttt©iBE*©B«X 2 c lz®M$)temmmZft 

x i c :ftfeni&mM%m-Dmmtz]otfz>%i®,x 2 c© s'tocttB* *** 

xi c tn&totzmbmmmmzn-omm 
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i) M2WF2^t), ftttX 1 c#«J*F 1 c7?ifcS»*«3K:l3 
*CD:*iJ=r**l/;*-*- r*®SS#F2&»3!fc&5«»®«ttF2 ct7-- 

ii) * U 37 * U^-f- KOF 2 S^S^i: U ft$!£ffittft&%££#l&& 

iii) xa ii)^^$nfc^ lo^EKCDffi^OfS^SffiS^flg^Rrffiftttfll 

5. xSiii)®ig^lS^&Rltli:-r5««A J R2c-e»Dx iv)fc 
fcttS* U =f7 * £IMX 2 c #1£«R 2 c T-fe Mt£X 1 c ifi 

ffiUR 1 c-C&zm#m3£:&Wl<D*i)zI?!/\,*? KT-fc 4 CIS 

SfflBttffiMffl^fil&K: «t o Tfi 1 m#m 4 £ ft fct 5 83180 tffco 

fflft^ PI r U >^ x > ^-©'TtftoM^tc* 6 £|2«&0£i£o 
(r^^-r^-f v-/«f^tj3ttS 3'§J0M) ^ (F2 C/F2WR 
2 c/R2) ^ (F 1 c/F l*«tVR 1 c/R 1) 
8 . ttffifc&attKA* RNA Tfc *K XS ii)fcfcttS«ffi»£$£i£i|E^»* 
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mvtzft'D&mT-fto 4-7 o^i*n*tiB*o^o 

fT9X^ 

fTox, iiB) "e^^nfeffifflm^sftLT^oa'^jBSJisjtig^m 
& w- § «r fc & ftS! i: 1 5 x a 

1 0. IgC) fc^W-StfUU;** u*?- Kfl*„ ^© 5'ffi|*Sg(ZXSB) fcfc 

1 1. MfcxSOt^S^U^^^U^^KS^fiKje^fcU-C^^nfcffi 

HiMxHA) C;|3tt3»3!fc«i«S£&ara&gi OlCMBiicDif 
12. i^A)tisit5iI^l5t:fBi©M{:j;^TM$tifc*0T' 

1 3 . HffWMifMo#4£T7«KiMBIAM^JA^ftfT^II^]ll 1 £fcfcfc 
9 fcffitt©#i£„ 

1 4 . Hm&HlfflJfisi*' <f >T?*3»#J® 1 3 H8Btt©*&o 
15. MJ&M#C0.2~3.0M©^*>f 3 slJifcIg 1 4 
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1 6 . ill 9 ~ 1 5 izmMm^?ni?(Dm^i5&%'ij^\Mmfcjfc&!$,ty}ii s £ 

1 9 . M©f&ffi#J#£TT-li*if 9-15 lz$m(D^Ttiti>(DMmJi&*i : T 
tSllll 6£fE«©#i£c 

i)*£&&&ttttaflMF 2c4X2ctUF2 c©5'll:|4It5F 1 c 
£X 1 c fct5S*JS3CE*©t'Jd7^l/t^ h* 

iii) 8i!fc&5«®©««F2 c© 3' IICtiltSffttF 3 cfcffifflAWg 
SIE^JS^o^- V =J 7 * I/*?- h* 

iv) «S«IS©ffl««^)«SJS*ffll«E-rS DNA^U p< 9— fe\ *5ct^ 
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6001 GCGCCCAATA CGCAAACCGC CTCTCCOCGC GOGTTCGCCG ATTCATTAAT GCAGCTQ9GA 

6061 OGAGAGGTTT COCGTCTGSA AAGCGGGCAG TCAGCGCAAC GGAATTAATG TGflGTraGCT 

M13F3 & M13F2 



6121 CACTCATTAG GCACCXX2GG CTTTACACTT TATQCTTCCG GCTCOTATCT TGTGTGGAAT 



6181 TGTGRGOSGA TAACAATTTC ACAZAQGAAA C2GCTATGAC CATGATTA^G AATTCGAGCT 

^ M13Flc 

6241 CGGTACOCGG GGATCCTCTA GAGTCGACCT GdAGGCATGC AAGCTTGGCA CTOGCQSTOG 

M13Rlc 

6301 TTTTACAACG TOGTGACTCG GAAAAOCCTG GCGTTAXCA ACTTAATOSC CTTOCAGCA^ 

M13R2 M13R3 



6361 ATCOCXXTTTT COXAXTCG CGTAATAGCG AAGAGGOCCG CACXX3VTOGC CCTTCOCAPC 
6421 AGT1GCGGAG CCTGAATGQC GAATGGCGCT TTGCCTGGTT TCCGG^AOCA GAAGCGSTGC 
6481 OGGAAAGCTG GCTGGAGTCC GATCTTCCTG A33XGATAC GGTCGTCGTC CCCTCAAACT 



6541 GGCAGATOCA CGGTTACGAT GCGCCCATCT PCPCCP&CGT AACCEATOCC ATTACGGTGA 



WO 00/28082 



PCT/JP99/062I3 



8/1 8 




WO 00/28082 



PCT/JP99/06213 



9/1 8 



12 3 4 
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mi i 

1 CTCCTTGflCA CCGCCTCTOC TCTGTATCGG GAGGOCTTAG AGTCTCCGGA A^ATTGTTCA 

61 CCTCACCATA CAGCACTCAG GCAAGCTATT CTGIGTTGGG GTGAGTTAAT GAATCTSGCT 

HBF3 HB65F2 ^ 

121 ACCTGGGTGG GAAGTAATTT GGAAGACCCA GCATCCAGGG AATTAGTAGT CAGCTATGTC 

HB65Flc 

181 AATGTTAATA TQGGOCTAAA AATCAGACAA. CTATTGTGGT TTCACATTTC CTGCCTTACT 

HB65RU 

241 TTTGGAAGAG AAACTGTTTT GGAGTATTTS GTATCTTTTG GAGTGTGGAT TCQCACTCCT 

301 CECOCTTACA GACCACCAAA TGCCCCTATC TTATCAACAC TTCCGGAAAC TACTGTTGTT 

HB65R2 HBR3 

361 ASAOGAOGAG GCAGGTCCCC TAGAAGAAGA ACTOCCTCGC CTCGCAGACG AAGGTCTCAA 

421 TCGOCGOSTC 
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9.4kbp 
6. 6kbp 

4. 4kbp 
2. 3&2. Okbp . 
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6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

6061 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2 d4 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 7GTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ Ml3Flcd4 

62 41 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13Rlcd4 ^ , 

6301 7TTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 d4 ^ M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

6421 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 

6481 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 

6541 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 
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FA primer FAd4 FAMd4 
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1 7 



1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 



61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 

121 AAGCATTCCC AACCCTGGCA GGTGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

p» 

PSAF1C 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 
► 4 

2 41 ATCT TGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

Sau3M PSAR1C PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

3 61 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 



4 21 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP- 1998-3 17476 
<151> 1998-11-09 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 

<211> 51 

<212> DNA 

<213> Artificial Sequence 



<220> 
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synthesized primer sequense 
<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 51 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequense 

<400> 4 

gttgggaagg gcgatcg 17 

<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage M13mpl8 
<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 



<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 

<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 8 

gccacctggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 9 

ggcgagggag ttcttcttct ag 22 

<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 

<400> 14 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence Artificially 
synthesized sequence 

<40G> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
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ccacacaaca aaaagtaccc ggggatcctc tagagtcgac ctgcaggcat gcaagcttgg 480 

cactggccgt cgttttacaa cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg 540 

ctattacgcc agctggcgaa agggggatgt gctgcaaggc gattaagttg ggtaacgcca 600 

gggttttccc agtcacgacg ttgtaaaacg acggccagtg ccaagcttgc atgcctgcag 660 

gtcgactcta gaggatcccc gggtaccgag ctcgaattcg taatcatggt catagctgtt 720 

tcctgtgtga aattgttatc cgctcacaat tccacacaac aaaaagtacc cggggatcct 780 

ctagagtcg 789 

<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 

<400> 17 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag 310 

<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized sequence 

<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 

<400> 19 

ccggggatcc tctagagtcg 20 

<210> 20 
<211> 20 
<212> DNA 

<213> M13mpl8 mutant 
<400> 20 

ccggggatcc tctagagtca 20 

<210> 21 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.-Artificially 
synthesized primer sequence 

<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 



<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 47 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 21 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 18 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 



<400> 29 

gggtgtggga agctgtg 



17 
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